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The detection of smell quantities of impurities .+ithin our process equip- 77
ment and in the proccss streams_has_b.esomg-gf._inc.zteagi_na__impgxtance over
the year:| K

_the recovery of some of these materials hae oisc becore T
- intersst, and (3) The possibility +hat “hese materials may be o health

- hazdrd, since most are radioactive, has also been under investigation. _
Currently, ceveral plant . [Toups are actively investigating these problems
7ith efforts being made O utilize any daia obteined for evaluating all:
problems. The groups investigating the problens are 23 follows: T

——

Technical Division - Chemical Development

™mis ~roup hac been obtaining samples of barrier at various noinise-emys
+hroughout the cascade

§ _TE greatcr parjof the data currently availaple
on Trace impurities hac been obtained {rom these barrier samplgff

< -t

Technical Division - Lnginccrihg*nevelcpment

This group has been sbtaining camples on cascade streams in an ef=
fort to obtain = material balance on trace impurities entering and .
leaving the cascade. Aecountability samples rill primarily be used

am @ source of data. Accountability samples +411 be sub-sampled in
~~e loboretory and compositel for +hic purpose. In nqiiticn, samples
of purge gases are being obiained. This roup s~ also vorking on
continuous 3ac samplers ‘hich ~oul? be uced on the feed ctiream.
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CONFIUENTIAT

Mr. II. G. P. Sayder Page I
Mr. E. C. Bollinger

A second objective of thlzs mroup Is te develow a Tllter ~'h'ch cculd

be placed in the Teed 1’ ne .hich :ould remove the Trace impurities be-
fore they enter the plant. This —ork has a dual objective to prevent
further contamination of the cascade and to recover the trace material.

Health Physics

Ae a result of the high alpha radiation acsscciated with aneptunium, the
determination of accumulationz of this element (and any cther possible
hazardous radiation emitting element) in the cascade and in supporting
facilitiec ic being investigated. For this purpose, samples have been
obtained throughout the catcade, feed plant, and K-1470. Cascade samples
include the burrier samples obtained by Chemicel Development, samples
of duct residues and curface wipe samplec. Feed plant samples vere
taken at various points in the process and in K-1410 decontamination
solutionk obtained from feed plant equipment. Samples have also been
obtained at various points in the decontamination cycle in K-1k20, -
plus samples of ctarting material andinickel residue materials returned
from INCO. . . ¥

Process Engineering LT

Process Engineering hac heen vorking vith the three above groups in :
collectin® the camples needed to obtain the desired data. Cascade S
samples, other than the barrier, have been obtained by Process Engineer-

ing. Although K-1470 and feed -lant samples - ere taken by operating E
.personnel, arrangements to obtain these samples were made by Process R
Engineering. . o

The prime objective of Process Engineering has been to evaluate the
plant health hazard problem, if any, created by therc trace impurities.
Activities have, therefore, been directed tovard obtaining samples

for this purpose, and to aid in their evaluation.

PROGRESS TO DATE

Analytical data obtained to date are insufficient to obiain nny conclusions

on any of the objectives in the trace impurity vork. Hovever, there are L
some ‘ndications at present hich can be used to indicate the course of the
investigations in the future. ‘hese can best be 2nalyzed by considering
each element individually.

Technetium

Data to date indicate a definite gradient of technetium on plant bar- ) -
rier, with the hichest concentrations at the reactor teils feed point o
extending in diminishing quantities upwardes through ¥K-33. Very little
technetium has been found zbove X-%3. As is shovn in table 1, concen-
trations as great as 31 ppm are precent in barrier in K-90C-1. L E

.
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7. G. P. Snyder Page July 17, 1360
L. C. Bollinger

From a health physicz cstandpoint, the oossible hezard due te the in-

hala<ion of techneiium i legs scverc tharn urenium, and thercfore cur-
rent limits placed on uranium are also adequate for technetium.

River! and ic present, therefore, through-
out all the processing steps in tnc feed plant. Balances have been
run both on our feed plant and on the Paducah reed plant vhich show
that most of the technetium leaves .ith the uraniiam hexafluoriide pro-
duced and ic fed to the cascade. The Paducah tectc chow that approxi-
mately 93 of the technetiun leaves with the uranium. The Paducah
teste also sho.ed that feed cylinder heels become enriched in technetium’
to sone extent, but that this enrichment builds up to & point beyond
;hich all the technetium is fed to the cascade on cubsequent feed
cycles.

Technetium is present in reactor tails materiel ovtained from Savannah

Technetium is also vresent in nickel residue returned from INCO, indicat=-
ing the presence »f this clement in starting material. Analyzis of '
the residue has indicated 1% to 20 ppm in residues from ORGDP and

Porismouth, indicating that this element is not completely recmoved dur=:
ing dccontamination. One batch of recidue originating from Paducah
and not decontaminated gave a result of 141 ppm. Concentrationg in’
this order would also be possible from residues originating from K-902-
if the starting material sent to INCO were not decontaminated. B

Neptuniunm

-~ -
‘"he problem with neptunium is potentially more serious than +ith technetium,
since health vhysics limitations for neptunium are the same ac for %
plutonium. The current criteria for neptunium, as established in
Dr. Henry'- letter of May 18, 1960, "Cascade Contanminants.” are that
if the neptunium content on plant surfaces is such that the neptunium
content is greater than 100 ppm based on the uranium present, the
plutonium ctandard -ould be used. Air counts permissible, therefore,
would be reduced from 1 count per minute per cubic foot to 0.1 count
per ninute per cubic foot. Investigation= to date have indicated
that neptunium is widespread throughout the cascade (see tables 1,

2, and 7) ith no particular gradient, and that the concentrations o
of neptunium on barrier is -{§ll in excess of the 100 ppm. The limited .
data availsble to date on otl§r samples taken from the cadkade indi--
cate that the neptunium concentration in uranium is beloww 1CO ppm. :
As a result, it appears that no problem more severe than that causedvhu_*
by uranium is in existence in the cascade field activity since maintenance
;ork does not disturb the barrier. Considerably more data are required.
+o establish this fact more definitely.

The high neptunium to uranium ratic on barrier may present 2 problem
in K-1420, espccially in the disassembly of converters and in detub-
ing. Very little data are available to determine vhether a problem
evistc in K-1420, or ~hat happens ©O the neptunium present on the
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At the feed plant. Here again, very little data are available (1 or

SONFIDENTIAT

i. G. P. Snyder - Pare 4 July 13, 1950
~

k. C. Bollinrer \\ 4

barrier. Samplec nave been taken at various points in the decontamina-
tion and recovery cycle, but resulis are not ar ;ot available. 1In
addition, camples of étartlnb material and nickel regidue have also
been sent to the laboratory for analycis.

One sample of nickecl residue, originating from Paducah stariinz material,

has been analyzed. The neptunium concentrat.on .a. 0.50 P!,

No neptunium problem seems to eriszt in the Teed vlant at present.

“The neptunium concentration in Savannah River o:ides ic in ‘hec order ,

of a few parts per billion. This indicates that the neptunium cur- e
rently in the cascade results from Savannsh River material ~hich was .
fed several years ago -hen the concentration =ras appreciable, or comes

from Paducah in Paducah product feed.

Strontium

Very small amouats of strontium have been found ot tvo pointc in the
cascade (see table 1). VYo problem from this element appears to exist
in the cascade; however, the source of the strontium is not evident
since the points at which strontium .as found are remote from the
feed point. More deta are required to evaluate the problem. The
laboratory is currently .orking on a procedure to lover the limit T
of detectability of *this material. -

Somevhat larger accumulations of strontium have been found in filters
t7o samplec) and, as a result, no evaluation can be madc. Samples

from the feed plant are currently being analyzed to obtoin more in-
formation.

Plutoniun

the plutonium analyses obtained to date are all <1 ppb. Yo problem
appears to exist from plutonium.

Thorium, Ruthenium, and Others -

Several small concentrations of ruthenium have been found on barrier
removed from K-33 (see table 1). Small concentrations of thorium
have been found on almost all barrier analyzed. lNormal precautions
necessary to provide protection againct uranium +will also be adequate
for these beta-gamma emitters. Wo problem appear: o exist from this
source in the cascadc. Very little data are available for these cle-
ments at the feed plant; howvever, thorium, rdthenium, and some others
have been detected 2t this point.

>
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